The glucose-6-phosphatase catalytic subunit gene promoter contains both positive and negative glucocorticoid response elements.
Glucose-6-phosphatase catalyzes the final step in the gluconeogenic and glycogenolytic pathways. Glucocorticoids stimulate glucose-6-phosphatase catalytic subunit (G6Pase) gene transcription and studies performed in H4IIE hepatoma cells demonstrate the presence of a glucocorticoid response unit (GRU) in the proximal G6Pase promoter. In vitro deoxyribonuclease I footprinting analyses show that the glucocorticoid receptor binds to three glucocorticoid response elements (GREs) in the -231 to -129 promoter region and transfection results indicate all three contribute to glucocorticoid induction of G6Pase gene transcription. Furthermore, binding sites for hepatocyte nuclear factor-1 and -4, CRE binding factors, and FKHR (FOXO1a) are required for the full glucocorticoid response. Chromatin immunoprecipitation assays show that dexamethasone treatment stimulates glucocorticoid receptor and FKHR binding to the endogenous G6Pase promoter. Surprisingly, although glucocorticoids stimulate G6Pase gene transcription, deoxyribonuclease I footprinting and transfection analyses demonstrate the presence of a negative GRE and an associated negative accessory factor element in the -271 to -225 promoter region, which inhibit the glucocorticoid response. This appears to be the first report of a promoter that contains both positive and negative GREs, which function within the same cellular environment. We hypothesize that targeted signaling to the negative accessory element within the GRU may provide tight regulation of the glucocorticoid stimulation.